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derly are a frequent, morbid, and expensive medical problem. 1 In 1998, over 320 000 patients with hip fracture were admitted to US hospitals; persons over the age of 65 years accounted for 90% of those hospitalizations. 2 Magaziner and colleagues 3 estimate that 1 year after hip fracture the mortality rate is as high as 24%, only 40% of patients can independently perform their activities of daily living, and only 54% can walk unaided. In addition to the morbidity, the estimated cost of caring for hip fractures occurring in the United States each year exceeds $11 billion in 2002 dollars. 4 Because of the projected increase in the numbers of elderly Americans, the number of hip fractures is expected to exceed 500 000 annually by the year 2040. 5 The American Academy of Orthopedic Surgeons declared that poor coordination among providers is the greatest factor compromising quality of care for patients with hip fracture. 6 A purported strength of the hospitalist model is that physicians who specialize in inpatient medicine may be more adept at coordinating complicated inpatient episodes of care. 7 Recent studies [8] [9] [10] of hospitalist models suggest promising results with respect to mortality and length of stay for medical patients. Currently, hospitalists are delivering more perioperative care, 11 but their usefulness in improving outcomes for surgical patients has been evaluated by only a single study. 12 Beginning July 1, 2001, patients 65 years and older having surgical repair of hip fracture at our institution were medically managed by hospitalists. Time to surgery, time from surgery to dismissal, length of stay, and inpatient complications were compared before and after this practice change. We hypothesized that patients cared for by hospitalists would have decreased time to surgery, time from surgery to dismissal, and length of stay.
METHODS
PATIENT SELECTION AND INTERVENTION
To examine the effects of this model, we studied consecutive patients admitted for surgical repair of hip fracture 1 year prior to and subsequent to the practice change. We used the Mayo Clinic surgical index to identify patients admitted between July . In the standard group, patients with hip fracture were triaged by the emergency department physician to either a teaching orthopedic surgery service or a teaching medical service (creating a combination of 23 different admitting services geographically based on 10 different patient care units). This decision was based on the presence of significant concurrent medical problems. Throughout the hospitalization, laboratory evaluations, other tests, and consultations were ordered at the discretion of the admitting service staff. The surgery team provided all routine surgical care.
In the hospitalist group, patients with hip fracture were admitted by the teaching orthopedic surgery service and comanaged by a hospitalist service. The hospitalist service was staffed at any given time by 1 physician, 2 allied health practitioners (nurse practitioners or physician assistants), and no residents. During the study period, 12 hospitalists and 12 allied health practitioners participated in patient care. The hospitalist performed the preoperative examination in the emergency department or when the patient arrived on the surgical floor. Medical conditions that warranted further investigation, including subspecialty consultations, were evaluated at the discretion of the hospitalist team. The hospitalist team managed all medical needs of the patient, including writing daily notes and medical orders and obtaining any other diagnostic studies that were indicated. The hospitalist team edited the medical components of the electronic dismissal summary and communicated with the patient's referring medical physicians. This model is similar to one that we previously studied, and details have been published elsewhere. 12 The hospitalist group used a census cap and did not take new patients when the census reached 20 patients. If this service was capped, a patient was triaged to the surgical service with recommendations to obtain medical consultation or to a teaching medical service. In either case, the patients were not cared for by the hospitalist group. Of the 230 patients who met eligibility requirements, 23 (10%) were not cared for by the hospitalist service. Although these 23 patients were treated by primary orthopedic surgery services or other medical services, they were included in the hospitalist group in an intent-to-treat approach. Each patient included in the study provided authorization to use their medical records for research, 14 and the study was approved in advance by the Mayo Institutional Review Board.
DATA COLLECTION AND MANAGEMENT
Medical records were abstracted for patient demographic data, mechanism and type of fracture, date and time of admission and surgery, American Society of Anesthesia (ASA) classification, 15 comorbidities, admission clinical data, medications, inpatient complications, and readmission rates. All data were manually abstracted by study nurses using a single case report form. The primary investigator (M.P.P.) audited approximately 10% of records for accuracy purposes and adjudicated questions concerning documentation of inpatient complications. When necessary, the investigator was blinded to the patient's cohort status.
Inpatient complications were based on objective criteria or when documented in the clinical record. Only patients readmitted to the study hospital within 30 days of dismissal were counted as having a 30-day readmission. Time to surgery was defined as the time in hours from admission to the ward to the time the surgery began. Time from surgery to dismissal was defined as the time in days from the start of surgery to the time of dismissal. Length of stay was defined as the time in days from admission to the time of dismissal.
STATISTICAL ANALYSIS
We examined differences in baseline health and demographic characteristics of the patients in the standard and hospitalist groups using 2 test for discrete nominal variables and 2-sample t or rank sum test for continuous variables. We tested for unadjusted differences in time to surgery, time from surgery to dismissal, and length of stay using 2-sample t or rank sum test and 2 test for unadjusted differences in inpatient mortality, complications, and 30-day readmission rates.
We assessed the effect of the hospitalist group (yes or no) on the entire cohort (N=466) for the outcomes of time to surgery and surgery to dismissal after adjusting for a priori variables that might have influenced these outcomes. These were entered into univariate linear regression and proportional hazard regression models, respectively. Significant variables from these regression analyses were included as candidate variables in stepwise and backward selection multivariable models. The selection models were validated using the bootstrap method. 16 To acquire more detailed information on the hospitalist and standard groups, we examined the effects of the chosen variables on time to surgery and surgery to dismissal within the 2 groups using similar multivariable models. All analyses were performed using statistical software (SAS, version 8.2; SAS Institute Inc, Cary, NC).
RESULTS
PATIENT CHARACTERISTICS
Comparison of baseline characteristics between the 2 groups is shown in Table 1 . Admission signs and symptoms did not significantly differ between the 2 groups, except for admission hypoxia, which was more common in the hospitalist group (26 [11.3%] 
TIME TO SURGERY
After adjustment, ASA scores 3 and 4 were associated with a 26.2-and 45.3-hour increase in time to surgery, respectively (PϽ.001), while older age (P=.01) and fall as the mechanism of fracture (PϽ.001) were associated with shorter time to surgery for the entire cohort (N=466). Patients in the hospitalist group went to surgery an average of 13.8 hours earlier than patients in the standard group (P =.002; Table 3 ). Adjusting for time of admission had no significant impact on this effect. When the time to surgery was analyzed within each group, we found that, in the standard group (n=236), patients admitted on Friday through Sunday went to surgery 19.1 hours later than those admitted Monday through Thursday (PϽ.001). An ASA score of 3 or 4 in the standard group increased the time to surgery by 19.0 (P=.03) and 46.5 (PϽ.001) hours, respectively. The presence of hypotension or hypoxia on admission in the standard group similarly increased the time to surgery by 47.6 (P =.03) and 44.2 (PϽ.001) hours, respectively. In the hospitalist group, no variable was significantly associated with increased time to surgery, while fall as the mechanism of fracture was associated with a 47.4-hour decrease in time to surgery (PϽ.001).
SURGERY TO DISMISSAL
Proportional hazard regression analysis for the entire cohort (N=466) identified that admission to the intensive care unit (ICU) was associated with a decreased chance of earlier dismissal (PϽ.001), while delirium was associated with an increased chance of earlier dismissal (PϽ.001; Table 4 ). After adjusting for these variables, patients managed by the hospitalist group had an increased chance of earlier dismissal (PϽ.001).
INPATIENT COMPLICATIONS
There were no differences in inpatient deaths between the 2 groups (P = .59). There were no differences regarding inpatient complications, except that the diagnosis of delirium was made more frequently in the hospitalist group (PϽ.001; Table 5 ).
COMMENT
Previous studies [8] [9] [10] 17, 18 have demonstrated that hospitalist models reduce the length of stay for medical patients. The results in our study parallel the results of previous studies in a surgical patient population. Elderly patients admitted for surgical repair of hip fracture went to surgery faster, were dismissed sooner after surgery, and had decreased overall length of stay after the implementation of a hospitalist model. Receiving care by the hospitalist group was an independent predictor of decreased time to surgery and an increased chance of earlier dismissal after surgery. There were no significant differences in 30-day readmission rates, inpatient deaths, or complications, except for delirium, which was diagnosed more often in the hospitalist group. Improved coordination of care by the hospitalist group and decreased patient care variability may explain part of these results. Variability in the admission process was simplified when the possibility of having a patient triaged to 1 of 23 inpatient services and multiple patient care units was eliminated. Concentrating these patients to 1 service (with a core group of medical personnel) and geographically placing them in 2 patient care units decreased variability and improved coordination of care by the hospitalist team, thus increasing efficiency.
Meltzer and colleagues 9 reported that, as hospitalists gained disease-specific experience with certain medical conditions, length of stay and mortality rates decreased. The positive effects of the hospitalist model in this study may be partly due to the experience the hospitalists gained by focusing their practice on one type of patient population. As hospitalists treated more patients with hip fracture, their accumulated experience helped them determine when a patient's medical condition warranted going to surgery or being dismissed sooner.
Changing the medical management of these patients from a resident teaching service to a nonresident service may have facilitated quicker decision making regarding time to surgery and dismissal by physicians. The hospitalist and standard groups used similar methods regarding patient evaluations and care; however, we were not able to collect data regarding the total time it took to complete specific processes of care (ie, preoperative evaluation). This information may have been helpful in determining where the actual decrease in time to surgery or earlier dismissal between the 2 groups occurred.
When the entire cohort was examined, neither day of the week nor time of admission was significantly associated with time to surgery. However, individual analysis of the standard and hospitalist groups found that a weekend admission in the standard group was associated with a 19.1-hour increase in time to surgery. This variable had no effect on time to surgery within the hospitalist group, suggesting that a fundamental difference existed in the coordination of care of patients admitted over the weekend prior to the implementation of the hospitalist model. Although patients in the hospitalist group went to surgery sooner, the hospitalist service did not influence the priority of surgical scheduling. These patients were evaluated and treated by the orthopedic trauma service. Surgical scheduling was based on the availability of the surgeon and operating room and priority of other pending surgical cases.
Stay in the ICU was associated with decreased chance of earlier dismissal. This is not surprising since a patient needing this level of care is probably sicker and might require longer stabilization before being dismissed. Fewer patients in the hospitalist group had an ICU admission compared with the standard group. Because fewer patients in the hospitalist group had an ICU stay, this could be another reason why patients in the hospitalist group had an increased chance of earlier dismissal after surgery.
An unexpected finding was that the diagnosis of delirium was more frequent in the hospitalist group and that delirium was associated with an increased chance of earlier dismissal after surgery. Delirium was recorded only if a physician documented it in the medical record. Therefore, the larger proportion of patients diagnosed as having delirium in the hospitalist group may be explained by more conscientious recognition and recording of delirium. The observed proportion of delirium in the hospitalist group is supported by previous studies 19, 20 reporting the frequency of delirium in elderly patients with medical conditions and hip fracture. Despite more reports of delirium in the hospitalist group, we found that regardless of group, delirium was significantly associated with an increased chance of earlier dismissal after surgery. When living status at admission and diagnosis of delirium were evaluated we found that patients living at home alone were less likely to have a diagnosis of delirium compared with patients living at home with family or in an assisted living center or nursing home. Because the patients in the latter group likely had a social system of posthospital care already available, they may have been more likely to be dismissed sooner than patients who required initial social service contacts and extended family support.
Fundamental limitations of our study design should be noted. Although we used regression analysis to control for observable patient characteristics thought to influence outcomes, unobserved factors may have influenced these outcomes independent of the implementation of the hospitalist model. To minimize this possibility, we chose concurrent years of practice. During this period, we did not identify significant changes in the process of care for these patients.
Despite the differences in inpatient outcomes, the type of service might not change long-term patient-oriented outcomes. Recent studies 8, 9 suggest that there is a learning curve after adopting the hospitalist model and that the outcomes, such as length of stay, mortality, and costs, are not significantly different until the second year. Because this study did not capture all cost-related information, we did not answer the question of whether the shortened length of stay and any improvement in inpatient outcomes outweigh the cost of the hospitalist model. Future studies of this model would ideally extend the analysis of inpatient outcomes, incorporate long-term outcomes, and review the cost-related information.
The comparison of a teaching standard model to a nonresident hospitalist model in our study may not extend to other institutions with nonteaching surgical services or teaching hospitalist services. Furthermore, our facility may have a different composition of local and referred patients than other facilities. To the extent that referral bias affects the outcomes, our results may not be generalizable. However, since nearly all the reported literature on patients undergoing surgery for hip fracture comes from referral centers, and patients with hip fracture are rarely referred to long-distance referral centers, our data should be comparable to other studies evaluating this patient population. This is a unique intervention at a single institution. We concede that only a few centers may dedicate a hospitalist service to manage one type of problem (hip fracture). However, if hospitals or academic centers are aiming to improve the management of patients with hip fracture at their centers, they might consider dedicating a core group of hospitalists to medically manage these patients. If this is not feasible or desirable, institutions may consider soliciting other motivated inpatient medical personnel to construct a team to incorporate and promote consistent management of these patients. Also, institutions might consider initially reviewing the admission process (how patients are allocated to services and the service's geographic location), weekend admissions (timing of appropriate medical consultation and following surgery), and social service expertise (reviewing efficiencies or delays) as ways to possibly improve outcomes.
In conclusion, we observed that elderly patients undergoing surgical repair of hip fracture had a significantly shorter time to surgery, time from surgery to discharge, and overall length of stay after the implementation of a hospitalist model. Receiving care by the hospitalist group was an independent predictor of shorter time to surgery and an increased chance of earlier dismissal after surgery. These findings may be a reflection of improved efficiency by hospitalists, accumulated disease-specific experience by hospitalists, and decreased variability in the admission process. Further studies that evaluate the long-term and financial outcomes of hospitalists performing perioperative care are warranted. 
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